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The Discovery Mission Concept Workshop 
held at San Juan Capistrano Research Institute 16-20 November 1992 


Purpose 

The overall purpose of the workshop was to review concepts for Discovery- 
class missions that would follow the first two missions (MESUR-Pathfinder 
and NEAR) of this new program. The concepts had been generated by 
scientists involved in NASA's Solar System Exploration Program to carry out 
scientifically important investigations within strict guidelines — $150 million 
cap on development cost and 3 year cap on development schedule. Like the 
Astrophysics Small Explorers (SMEX), such "faster, cheaper" missions could 
provide vitality to Solar System Exploration research by returning high 
quality data more frequently and regularly and by involving many more 
young researchers than normally participate directly in larger missions. 

An Announcement of Opportunity (AO) to propose a Discovery mission to 
NASA is expected to be released in about two years time. One purpose of the 
workshop was to assist Code SL in deciding how to allocate its advanced 
programs resources. A second, complementary purpose was to provide the 
concept proposers with feedback to allow them to better prepare for the AO. 

Organization 

The 73 concepts submitted were divided into four sub-groups (these 
overlapped significantly): atmospheres (14 concepts); dust, fields and plasma 
(15 concepts); small bodies (23 concepts); and solid bodies (21 concepts). An 
evaluation of the merits of each concept was carried out by (four) sub-panels 
made up of both planetary scientists and space-project managers and 
engineers (see attachment). Each was assessed in terms of its potential 
scientific merit (given the proposed payload) and its likelihood of successful 
accomplishment within the given cost and schedule constraints. 

The sub-panel members were sent the submitted concepts for their assigned 
area well ahead of the workshop. The scientific evaluation of the panel was 
assisted by the results of a mail review carried out ahead of the workshop, 
results which the panel incorporated into their final evaluation. The non- 
science aspects of the concepts were also examined ahead of the workshop by 
S.A.I.C. and these results were used by the sub-panels for additional guidance 
after they had carried out their evaluations. 

During the workshop 73 presenters were each allotted 10 minutes in which to 
describe the concept and a further 10 minutes in which to answer questions. 
Because workshop organization allowed the sub-panel members to review 
the concepts ahead of time — and also because the presenters and sub-panel 
chairmen were well prepared and disciplined — this limited time allocation 
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proved sufficient for the task. The workshop schedule was maintained 
throughout and no presenter encroached on another's allocation. 

Given the limited time available, plenary sessions of the evaluation panel 
were minimized and coordination was achieved mainly through meetings of 
the chairmen of the sub-panels before and during the workshop. Agreement 
was reached on the criteria and general approach to the evaluation of the 
concepts but no attempt was made to insist upon identical procedures. Thus 
the reports and the evaluation categories of each sub-panel (see below) differ in detail 
and cannot be compared directly. 

A few concepts (#35 - A Planetary/Heliospheric Reconnaissance of Dynamics: 
Ionosphere, Thermosphere, and Exosphere, #37 - Venus CLOUD Mission, #95 
- Polar Orbiters for Giant Planet Exploration, #60 - A Mercury Interior, Surface 
and Environment Mission, #78 - Comet Coma Sample Return, #46 - Flyby 
Sample Return Via Sample of Comet Coma Earth Return — SOCCER) 
substantially overlapped the interest of at least two sub-panels; their 
assignment to one panel or another was made in such a way as to balance the 
work load of the four panels. Because the evaluations of the four panels have not 
been normalized, these few concepts — in particular — are subject to the caution not 
to compare rankings across sub-panels. 

Conflict of interest of panel members was avoided where necessary by such 
panel members abstaining from the panel consensus in reaching an overall 
evaluation of merit. 

Format of the Evaluation 

As indicated above, the sub-panels adopted similar, but not identical, 
approaches to concept evaluation. Each treated the science and the non- 
science aspects of the concepts as separable matters and evaluated them 
independently. In many instances concepts provided insufficient 
information for proper evaluation so that the sub-panels were required to 
resort to somewhat subjective judgments. In some cases it was not possible to 
render any judgment and ratings were assigned of unknown. After extended 
discussions, and numerous iterations, a science merit rating and a risk rating 
were assessed for each concept. Overall merit is, thus, measured by these two 
dimensions — the quality of the science and the lowness of the risk in the 
context of the Discovery constraints. 

In order to provide both Code SL and individual proposers with an 
understanding of how the rating was reached, for each concept the sub-panels 
summarized their discussion into a written commentary divided into 
strengths, weaknesses, uncertainties and comments. It is hoped that this summary 
will serve as substantive and constructive feedback to individual proposers 
looking forward to the Discovery AO. 

Thus, each concept evaluation consisted of 1. a rating for science merit and a 
rating for risk, and 2. a written assessment of strengths, weaknesses, 
uncertainties and comments. The ratings for each sub-panel were plotted as a 
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two dimensional matrix (figures 1 to 4) with the highest ranked concepts in 
the top left matrix elements. The four matrices (one for each subgroup of concepts) 
have not been normalized and each must, at this time, stand alone. Each workshop 
participant has been mailed a copy of the four matrices together with the 
commentary on his or her individual concept. 

General Observations 

The overall quality and innovativeness of the concepts was remarkably high, 
although not always complete (especially in management related areas). The 
concepts were also extremely diverse and included observatories, space- 
station payloads, flyby spacecraft, orbiters, atmospheric probes, aeroplanes, 
rough landers and sample return spacecraft. Targets ranged from Mercury to 
Pluto and Chiron (and beyond — there was one concept to discover terrestrial 
planets about other solar-type stars). 

Spacecraft included spinners and three-axis stabilized vehicles, many of 
which have heritage or anticipated heritage from the new generation of 
small, capable vehicles being developed by industry. The issue of credible 
heritage, of critical importance if the quoted costs were to be at all credible, 
arose in many cases. The credibility of a number of the concepts hinges on 
the outcome of decisions that NASA will be making over the next several 
y ears — the ability to inherit spacecraft designs from MESUR, NEAR, and 
from a Pluto mission in planning. Others depend on non-US spacecraft such 
as SOCCER, Venera, and Mars/Phobos. 

Power ranged from solar panels to batteries and RTGs. The need to use the 
latter, highly expensive devices to operate in the outermost solar system 
raises the question (below) of whether the Discovery program missions must 
be limited to the inner solar system. 

International partnerships were proposed by a number of participants 
evidently both as a cost sharing mechanism and because of unique capabilities 
that others have. Inevitably, questions arise about the compatibility between 
Discovery class missions — which need maximum PI /Project Manager 
control for success — and the intrinsic complexity and uncertainty of 
international partnerships. 

Few of the concepts showed evidence of serious consideration of 
management issues, issues which the evaluation panel believes will be as 
important to the success of the Discovery program as scientific and technical 
considerations. Among other considerations, management structures often 
showed more layers than are compatible with a swift small project i.e. 
business-as-usual. In some cases where the proposed project management 
was more streamlined the respective responsibilities of the Principal 
Investigator and the (usually unnamed) Project Manager were not clearly 
described. 
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The management guidelines for the program recommendedinlulylMlby 
the Discovery Program Cost and Management Team (J.S. Martin, (*air) do 
not appear to havf received wide circulation among the commum^ Th«e 
guideline^ remain operative and will need to be taken to heart by both NASA 
Td pmenti^roposers to future AOs. Generally speaking, the sub-panek d.d 
not down-grade concepts based on the quality of the 

proposed for on the apparent degree of experience or lac^hereofl of *e 
proposer. Thus the risk evaluations for the concepts may better be regarded as 
potential risk assuming that an appropriate management scheme is adopted (a ong 
the lines recommended by J.S. Martin et al). 

When responses are received to the future AO, management consignations 
will be of paramount importance if the Discovery program is ‘ 

Code SL clearly needs to work this issue further and provide additional 

guidelines to the community. 

Some concepts required less in the way of launch vehicle capability than 
Others Some concepts (notably Earth orbital missions) aimed at total costs 
significantly lowef than the S&M upper limit placed on Dismvery —is. 
Bfcause there were generally too many uncertainties “ 
total cost of the mission concepts, the evaluation panel could not assess see 
tX^afgfor the buck") anS may, therefore have inadvertent y pena^ed 
some proposals The panel recognizes that value is an important factor that 
SwThave to grapple with if it is to carry out a Discovery program m 
the spirit in which it was conceived. 

Results of the Workshop 

The four matrices shown in Figures 1 to 4 have a sufficient population of 
hieh aualitv concepts that there is no doubt that a powerful Discovery 

program can be planned on the basis of conceptsalreadyidenttfiedeg^atwo 

decade programwith one launch per year could be based on the high quality 
concepts prfsented at this workshop alone. Following the admonition of 
Adndnistramr Goldin in his remarks to the workshop that "we should not 

aim too low" the workshop results suggest that a ^“^ST^cStainly 
involving multiple annual launches would, indeed, 1 be feasible, ^rtairuy, 
more hijfh quality concepts were identified than Code SL Advanced gr 
has resources (about $1M based on Advanced Studies Chief Carl 
estimation) to support, so Code SL will certainly have a difficult task deciding 

how to allocate these resources. 

Atmospheres Missions Sub-Panel (Fig. 1) 

Five concepts fall into the matrix elements for exceptional or 17 

f erit and low or medium risk, namely #04 - Venus M^P™ be ^s.°n, #12 
Venus Orbiter/Deep Atmosphere Temperature Sounder, #17 - Venus 
Composition Probe, #74 - Radio Science & Astronomy Mission, Giant Ou 
Planets Orbiter, and #79 - A Mars Upper Atmosphere Dynamics, Energetics 

and Evolution. 
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Concept #74 calls for the use of an RTG and the Atmospheres Sub-Panel 
(unlike the others) chose not to include the cost of the RTG in their 
evaluation of the risk of carrying out the mission within the Discovery 
guidelines. The sub-panel noted in their report that "if it [the RTG cost] had 
been [included], the cost [of the mission] most assuredly would exceed the 
$150 million ceiling." 

Concept #92 was unrated since it is not a mission concept but a strategy for 
international cooperation. 

Dust, Fields, Plasma Missions Sub-Panel (Fig. 2) 

Five concepts fall into (or on the edge of) the matrix elements for exceptional 
or high science merit and low or medium risk, namely #01 - The Cosmic Dust 
Collection Facility, #13 - Earth Orbital UV Jovian Observer, #37 - Venus 
CLOUD Mission, #78 - Comet Coma Sample Return Mission, and #93 - 
Satellite for Imaging Planetary Alkaline Comas. 

The sub-panel noted in their report that #37 - Venus CLOUD Mission and #78 
- Comet Coma Sample Return Mission might have been considered by other 
sub-panels. The sub-panel report also recommended that "you do not limit 
your consideration for assistance to only those concepts rated the highest 
since many of the concepts presented would pursue interesting science 
investigations if programmatic improvements could be made." 

Small Bodies Missions Sub-Panel (Fig. 3) 

Seven concepts fell into the matrix elements for very high or high science 
merit and low or medium risk, namely #6 - Small Missions to Asteroids and 
Comets, #18 - Comet Nucleus Tour, #23 - Cometary Coma Chemical 
Composition, #40 - SOCCER Pathfinder, #47 - Main Belt Asteroid 
Exploration /Rendezvous #79 - Comet Nucleus Penetrator, #77 - Near-Earth 
Asteroid Sample Return. 

In their cover letter the sub-panel commented, "It should be noted that the 
various concepts reflected widely varying degrees of completeness especially 
in the technical, schedule, and cost elements. Therefore, the evaluation 
adjectives must be viewed as judgments, based on incomplete and/ or 
insufficient data." 

The sub-panel noted also that, "The science goals of planetary exploration are 
relatively invariant with respect to the management and engineering 
challenges envisioned by the Discovery program. Hence, it is not surprising 
that most of the concepts received reflect attempts to do the same range of 
missions as previously suggested, and to first order, one can relate their goals 
quite directly with those outlined by previous recommendation reports, e.g. 
the COMPLEX report on primitive body missions, and the SSEC reports." 

One concept allocated somewhat arbitrarily to the sub-panel was in a separate 
category from all the others: #61 - Frequency of Earth-Sized Planets. This 


* 


6 


i 

I 

I 

I 

i 

fl 

» 

i 

i 

i 

s 

I 

i 

I 

I 

8 

I 


concept is an approach to discovering other planets, the subject of the TOPS 
program ( ,y Towards Other Planetary Systems")/ and the only TOPS concept 
submitted to the workshop. The sub-panel was impressed with the concept of 
discovering terrestrial-type planets about other stars using a CCD photometer 
to "stare" at thousands of solar-type stars for three or more years. The sub- 
panel noted that this proposal would have received the highest ranking of all 
if the sub-panel in question had believed the CCD technology could achieve 
the required photometric stability. 

Solid Bodies Missions Sub-Panel (Fig. 4) 

Five concepts fell into the matrix elements for very high to high science merit 
and low to medium risk: #15 - Mercury Polar Flyby, #44 - Lunar Interior 
Explorer Mission, #55 - Discovery Venera Surface Atmosphere, Geochemistry 
Experiments, #65 - A Lunar Polar Orbiter Mission, and #83 - The Mars Polar 
Pathfinder. 

One concept (# 92 - Exploration of Mars in the 90s) was considered to be too 
general in nature to evaluate in the same terms as the other concepts and, 
therefore, was not given an evaluation. However, see Issues — The first 
Discovery Mission below. 

The evaluation panel was impressed with the potential of two concepts 
having great science value but insurmountable technology problems today 
specifically high temperature electronics for long-lived Venus surface probes. 
Such probes also, apparently, need RTG power and are, thus, doubly 
handicapped. Nevertheless, the evaluation panel believes Code SL Advanced 
Studies should be working with the technology side of NASA to open up the 
opportunity to explore high temperature environments. 

The sub-panel noted that "Taken together, the breadth and depth of the 
concepts was very impressive, and almost overwhelming." 


General Discussion 

High quality concepts (excellent science/potential low to medium risk) 
include almost the full range of diversity mentioned at the outset — from 
Mercury to the comets and main belt asteroids, observatories, a space station 
payload, atmospheric probes, orbiters, a lander, and sample return. The outer 
solar system remains problematical, however, because of the expense of 
procuring RTGs and carrying out the analyses necessary to acquire launch 
approval of nuclear material. This matter is further discussed under Issues 
below. 

Many concepts judged to be of lesser science value and/ or of high potential 
risk were also considered to be both highly innovative and worth support. In 
some cases the "potential heritage" was considered insecure at this time; in 
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some cases the changes needed to available spacecraft were considered to be 
too numerous to be achieved within the tight Discovery cost envelope; in 
some cases the instrumentation proposed was considered to not be 
sufficiently developed; in some cases the payload was considered to be too 
ambitious; and for all the outer solar system missions the power problem 
loomed large (the proposed use of battery power for a Pluto flyby was a 
notable innovation to surmount this problem). The evaluation panel was, in 
fact, presented with an extreme variety of "apples and oranges" to categorize 
and was able to carry out its assignment only by using a very coarse grid for 
the merit matrix. The lesser science/high risk bins of the four sub-panel 
matrices therefore contain concepts with a very wide range of intrinsic merit, some 
of which may well, in modified form, be serious contenders for the Discovery 
program or for other Code SL programs later. 

Some potentially exciting concepts described technologies that could 
contribute significantly to the exploration of the solar system — a Mars 
aeroplane, a lunar legged rover, a solar electric spacecraft — but were lacking 
comparably exciting scientific justifications. The concepts, inevitably, suffered 
in the evaluations of the sub-panels. 


Issues 

Radioisotope Thermoelectric Generators 

Presenters with outer planet concepts generally proposed the use of RTGs for 
their missions (one battery powered and one solar-array powered concept 
were also described) and assigned a cost of between $15M and $50M for the 
needed procurement and launch approval. In the context of the Discovery 
program cost and schedule guidelines, the evaluation panel was obliged to 
assign a high risk rating to all these concepts. 

Unless circumstances change over the next few years it seems unlikely that 
such missions can be serious candidates for inclusion in the Discovery 
program. Code SL must consider whether or not this is an acceptable 
situation. Given that, over the years, the price of RTGs negotiated between 
NASA and DOE has always been based on complex economics and politics 
(since the production of Plutonium 238 for RTGs has always been a by- 
product of facilities justified for nuclear weapons material) it is conceivable 
that NASA might deliberately subsidize RTGs for the Discovery program. 
The issue is, inevitably, a complicated one especially since the nature of the 
Discovery program is less compatible with the idea of subsidy (overt or 
buried) than larger business-as-usual programs. 

Launch Vehicles for Outer Solar System Missions 

Another problem facing proposers of concepts to explore the outermost solar 
system is the long trip times if launch vehicles no larger than the Delta are 
available. One proposer (90 - Chiron Discovery Flyby) took note of the 
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discussions that have apparently taken place with the Russian about the 
possible use of Proton launchers to launch two separate Pluto Flyby spacecraft 
(a potential JPL-managed mission not in the Discovery program). Given 
present prices. Protons might well be no more expensive than Deltas. The 
many issues surrounding the acquisition of such vehicles are issues with 
which the evaluation panel is not qualified to deal. Lacking any insight into 
the practicality of acquiring Protons, the need for such vehicles was treated by 
the panel as an element of high risk. The practicality of acquiring spare JFL- 
built spacecraft for missions like a Chiron flyby was also treated as a high risk 

element. 


Launch Vehicles and Operations Costs 

Some concepts were compatible with launch vehicles much smaller and less 
expensive than the Delta that has been the specific not-to-exceed vehicle for 
Discovery missions. Some concepts required minimal operations support, 
some required 10 years of operations. Evidently some concepts may well 
represent better value ("bang for the buck") than others. Code SL must find 
some way to include value into the criteria that are used to decide how to 
allocate Advanced Study resources (and to evaluate responses to the future 
Discovery AO) in order to motivate the community to bring forward such 
concepts in the future. (It is noted in passing that the tendency towards 
maximizing the absolute science value of missions without sufficient 
consideration of cost has contributed to the need for the Discovery program to 
be brought forward.) Perhaps the simplest way to do so would be (as 
Administrator Goldin suggested to the workshop) to include added resources 
for the launch vehicles and mission operations directly in the Discovery 
program budget. 

International Concepts 

The evaluation panel was somewhat hard-pressed to deal with the 
international concepts on the same basis as other proposals. All things being 
equal, by sharing the cost of the mission with a partner a proposal can 
certainly expect to produce more value. However, the Discovery program 
concept is based on the idea of giving an investigator the resources and 
authority to get a well-defined task accomplished in a limited time. 
International partnerships inevitably diffuse authority and introduce 
elements quite outside the control of a selected investigator. Thus, the 
evaluation team assigned more risk to partnership missions than to simple 

concepts. 

It must be acknowledged that international Astrophysics Explorer missions 
have been carried out in the past and this experience base should be assessed 
before reaching any fixed conclusion concerning the advantages and 
disadvantages of international collaborations. 

Required ATD (Advanced Technology Development) Resources 
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Discovery program projects are required to be completed in a tight three year 
phase C/D schedule. Even more than "standard" missions the spacecraft 
subsystems and payload must be fully ready before entering the development 
and build phase (C/D). More than a decade ago, the so-called Hearth 
Committee (Don Hearth, chairman), in a widely acknowledged report, 
concluded that the lack of sufficient spending during definition (phase A/B) 
was the principal reason for cost growth during a project. Specifically, the 
Committee recommended that 6 to 8% of a projects anticipated cost be spent 
during definition to ensure that all major problems be identified and solved 
or worked around prior to phase C/D. 

If the Discovery program is to succeed adequate resources must be available for 
definition. Typically, a selected project will need to spend $6 to $10M over a 
two year period in order to be ready. NASA should not begin another brave 
new program unless and until it has the resources to provide each project 
with adequate definition. 

The first Discovery mission 

MESUR Pathfinder has been selected by Code SL to be the first mission of the 
Discovery program, followed by the Near Earth Asteroid Rendezvous 
mission (NEAR). Neither were the subject of evaluation at the workshop. 
The NEAR mission had, however, received substantial review by the 
Discovery Science Working Group more than a year ago and is demonstrably 
based on a concept that fits the Discovery program guidelines. Concern was 
expressed at the workshop by one of the proposers (#92 - Exploration of Mars 
in the 90s) that the MESUR Pathfinder is a highly anomalous mission with 
which to begin the program because, as presently conceived, the project is 
only a technology demonstration project. The proposer suggested alternative 
ways, involving extensive use of already developed Russian Mars lander 
vehicles, to allow a science driven MESUR to proceed within the guidelines 
of the Discovery program. 

The evaluation panel is in no position to assess the merits of MESUR 
Pathfinder but, given that the proposer's concern is evidently widespread, 
acknowledgment of this concern is judged to be necessary . 


THE WORKSHOP EVALUATION PANEL 
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COMPOSITE SUMMARY of DISCOVERY 

CONCEPTS 

SCIENCE & RISK EVALUATIONS 

SUBGROUP FINAL RESULTS: 

X_ ATMOSPHERES _ SMALL BODIES 

DUST, FIELDS, PLASMAS SOUD BODIES 


RISK OF ACHIEVING DISCOVERY PRINCIPLES »»» 


RISK: 

SCIENCE 

MERIT: 

LOW 

MEDIUM 

HIGH 

UNKNOWN 

EXCEPTIONAL 

04 

(17) 

17 * 79 ) 

(04) 



HIGH 

(12,38) (7 

12,74 

(4 

4) (1 

16, 38, 49 
9) 

6) 


MEDIUM 



03, 98 

(03, 98) 


LOW (L) OR 
UNKNOWN (?) 


51 (?) 

<8 

80 (L), 99 (L) 

0) (51, M) 



NOTES: SAIC scores for technical & programmatic feasibility in (p*r*n«). 

1. See "EVALUATION PANEL HANDBOOK" for definition of Concept 
Numbers, and Cover Letter for special considerations. 

2. NO RANKING within boxes 
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DISCQVEHY CONCEPT FEASIBILITY AND RISK 


LOW MEDIUM HIGH UNKNOWN 



Note: The results of the four Discovery Workshop subgroups 
have not been normalized, so this matrix should not be compared 
directly with the other three; ranking categories with similar 
names may not be comparable. 
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Nov. 15 - 20, 1992 

San Juan Capistrano Research Institute 
31872 Camino Capistrano 
San Juan Capistrano, CA. 92675 
Phone (714) 240-2010 
Fax (714) 240-0482 


Workshop Sponsor: NASA Solar System Exploration Division, 

Advanced Studies Branch 

Local Organization: San Juan Institute (SJI) 

Organizing Committee: C. Pilcher (NASA HQ) 

D. Nash (SJI) 

G. Briggs (NASA/ARC) 

J. Rahe (NASA HQ) 

R. Vorder Bruegge (SAIC) 

P. Dasch (SAIC) 

Sunday, November 15, 1992 


P.M. 5:00 - 8:00 Registration and Social Mixer, With Food 


Monday, November 16, 1992 [Open Sessions, 22 Concept Presentations] 
A.M. 7:30 Registration Continues 


8:00 Welcome and Logistics 

C. Pilcher (Solar System Exploration Div.) 

D. Nash (Local Organizer) 

8:10 Format and Objectives of Workshop 

G. Briggs (Evaluation Panel Chairman) 


SESSION 1* - ATMOSPHERES MISSIONS [14 Concepts] 


l/ // 8:20 


R. Goody (Harvard) (C#4) 

Venus Multiprobe Mission (VMPM) 


8:40 C. Counselman (MIT) (C#98) 

Venus ' Rotation and Atmospheric Dynamics Using 
Grounded and Floating Radio Beacons 

9:00 J. Arnold (UC San Diego) (C#99) 

University Cooperative Venus Mission 

* All Presentations Limited to 10 Min. Oral, 10 Min. Discussion, £ 10 Viewgraphs 
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9:20 

9:40 

10:00 
/ 10:20 

10:40 

11:00 

11:20 

11:40 
P.M. 1:00 



1:40 

2:00 

2:20 

2:40 


S. Gulkis ( JPL) (C# 12 ) 

Venus Orbiter — Deep Atmosphere Temperature 
Sounder 

F. Taylor (Oxford) (C#16) 

Venus Atmospheric Dynamics Imaging Radiometer 
(VADIR) 

BREAK 

L. Esposito (U. Colorado) (C# 1 7 ) 

Venus Composition Probe 

K. Baines (JPL) (C#38) 

Venus 4-D Discovery Mission 

S. Limaye (U. Wisconsin) (C#49) 

Mars Operational Environmental Satellite (MOES) 

J. Langford (Aurora Flight Sciences) (C#51) 

Mars Atmospheric Aircraft Platforms 

LUNCH 

J. Anderson (U. Wisconsin) (C#3) 

Martian Climate Variability, A Microsat 
Approach 

T. Killeen (U. Michigan) (C#79) 

A Mars Upper Atmosphere Dynamics, Energetics and 
Evolution 

D. Lyons (JPL) (C#80) 

The Little Dipper: Mars Aeronomy, Gravity, and 
Radio Science 

D. Sweetham (JPL) (C#74) 

Radio Science 6 Astronomy Mission (RSAM) , Giant 
Outer Planets Orbiter 

SESSION 2* - DUST, FIELDS, PLASMA MISSIONS [15 Concepts] 
F. Horz (JSC) (C#l) 

The Cosmic Dust Collection Facility 

W.H. Smith (Washington Univ.) (C#24) 

A Space Experiment 
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3:00 J. Mulholland (POD Associates, Inc.) (C#22) 

Spatio-Temporal Monitoring of Space Debris 


3:20 BREAK 

3:40 T. Wdowiak (U. Alabama at Birmingham) (C#7) 

Ultraviolet Imaging Spectroscopy of Meteors 


4:00 


4:20 


4:40 


5:00 


D. Burnett (Caltech) (C#9) 

Solar Wind Sample Return Mission 


D.E. Shemansky (USC) (C#84) 

A Proposal for Atmospheric 
Moon 


Exploration of the 


H. Waite, Jr. (Southwest Research Inst.) (C#35) 

A Planetary/Heliospheric Reconnaissance of 
Dynamics: Ionosphere, Thermosphere, and 
Exosphere (APHRODITE) 


C. Russell (UCLA) (C#37) 

Venus CLOUD Mission 


5:20 ADJOURN 

Tuesday, November 17, 1992 [Open Sessions, 26 Concept Presentations] 

SF.SSTON 2* (Cont.) - DUST, FIELDS, PLASMA MISSIONS 


A.M. 8:00 


8:20 


8:40 


9:00 



G. Orton (JPL) (C#2) 

Jupiter Polar Orbiter 

j. Warwick (Radiophysics, Inc.) (C#95) 

Polar Orbiter s for Giant Planet Exploration 


i. Hickman (NASA-Lewis) (C#39) . . 

tognetospheric Mapping and Current Collection in 
-he region from LEO to GEO 


r. Reedy (Los Alamos National Lab.) (C#60) 

A Mercury Interior, Surface and Environment 
Mission Concept 


p. Feldman (Johns Hopkins Univ.) (C#13) 

Earth Orbital UV Jovian Observer 


9:40 BREAK 


* All Presentations Limited to 10 Min. Oral, 


10 Min. Discussion, 


t 10 Viewgraphs 


2>o 


3 


10:00 

10:20 

10:40 

11:00 

11:20 

11:40 

12:00 
P.M. 1:00 

1:20 

1:40 

2:00 

2:20 

2:40 

3:00 

3:20 

3:40 


M. Mendillo (Boston Univ.) (C#93) 

Satellite for Imaging Planetary Alkaline Comas (SIPAC) 

W.M. Alexander (Baylor Univ.) (C#78) 

Comet Coma Sample Return (CCSR) 

SESSION 3* - SMALL BODIES MISSIONS [23 Concepts] 

M. Neugebauer (JPL) (C#5) 

A Comet Impact Mission 

B. Clark (Martin Marietta) (C#14) 

Comet Coma Rendezvous Sample Return (CCR-SR) 

J. Veverka (Cornell) (C#18) 

Comet Nucleus Tour - CONTOUR 

G. Carle (NASA-ARC) (C#23) 

Cometary Coma Chem ical Composition -C4- Mission 

LUNCH 

J. Brandt (U. Colorado) (C#26) 

The Small Comet and Interplanetary Hydrogen (SCIH) 
Discovery Mission and Ultraviolet Solar System 
Observer (UVSSO) 

J. Burch (Southwest Research Inst.) (C#29) 

Comet Activity Probe (CAP) 

P. Weissman (JPL) (C#40) 

SOCCER Pathfinder 

A. Albee (Caltech) (C#46) 

Flyby Sample Return Via Sample of Comet Coma 
Earth Return - SOCCER 

W.H. Smith (Washington Univ.) (C#73) 

The Comet Nucleus Observer 

W. Boynton (U. Arizona) (C#76) 

Comet Nucleus Penetrator 

M. Belton (NOAO, Kitt Peak) (C#6) 

SMACS: Small Missions to Asteroid and Comets 

BREAK 

R. Housley (Rockwell Internat. Sci. Ctr.) (C#ll) 

Asteroid Sample Return Mission 
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4:00 D. Britt (U. Arizona) (C#32) 

Rendezvous with Earth Approaching Asteroids (REAAct) 

4:20 E, Shoemaker (USGS-Flagstaf f ) (C#77) 

Near-Earth Asteroid Sample Return (NEARS) 

4:40 J. Veverka (Cornell) (C#47) 

Main belt Asteroid Exploration/Rendezvous 
(MASTER) 

5:00 J. Kumer (Lockheed Palo Alto Res. Lab.) (C#88) 

Solar System Exploration Cryogenic -Telescope 
(SSECT) 

5:20 D. Blake (NASA- ARC) (C#20) 

CHEMIN: Chemistry and Mineralogy Using Combine 
X-Ray Fluorescence and X-Ray Diffraction 

5:40 B. Murray (Caltech) (C#54) 

Pluto/Charon Flyby Mission 

6:00 A. Stern (Southwest Res. Inst.) <C# 90 ) 

Chiron Discovery Flyby 

6:20 ADJOURN 


A.M. 


Wednesday, November 18, 1992 [Open Sessions, 25 Concept Presentations] 

SESSION 3* - (Cont.) SMALL BODIES MISSIONS 

8:00 W. Smythe (JPL) (C#85) 

Io Mapper 

8:20 B. Edwards (Los Alamos Nat. Lab.) (C#75) 

Prospector Mission 

8:40 T. Duxbury (JPL) (C#100) 

Joint Russian/U.S. Phobos Sample Return Mission 

9:00 W. Borucki (NASA-ARC) (C#61) 

FRESIP : Frequency of Earth-Sized Planets 


9:20 

9:40 


SESSION 4* - SOLID BODIES 

P. Spudis (LPI ) (C#15) 

Mercury Polar Flyby 

F. Vilas (NASA- JSC) (C#28) 

Inner Planet Spectrographic Imaging Telescope (IPSIT) 
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10:00 

10:20 

10:40 

11:00 

11:20 

11:40 

12:00 

P.M. 1:30 
2:00 

2:20 

2:40 

3:00 

3:20 

3:40 

4:00 


BREAK 

R. Nelson ( JPL) (C#34) 

Hermes Global Orbit er: A Mission to Mercury 

D. Muhleman (Caltech) (C#52) 

MIRROR: Mercury Imaging and Radar Ranging 
Orbital Reconnaissance 

A. Metzger (JPL) (C#53) 

Mercury Mapping Orbiter Mission 

B. Bills (NASA-GSFC) (C#66) 

Mallcu: Mercury Polar Orbiter Mission 

S. Peale (UC Santa Barbara) (C#96) 

Mercury Geophysics Mission 

D. Goldin (NASA Administrator) 

Comments and Discussion about Discovery, NASA, 
and the Nation 

LUNCH 

J. Head (Brown Univ.) (C#55) 

Discovery Venera Surface Atmosphere Geochemistry 
Experiments (SAGE) 

M. Malin (Malin Space Sci. Systems) (C#42) 

Venus Geophysical Network Pathfinder 

E. Stofan (JPL) (C#81) 

Venus Interior Structure Mission (VISM) 

B. Bills (NASA-GSFC) (C#65) 

Koati: A Lunar Polar Orbiter Mission 

W.H. Smith (Washington Univ.) (C#72) 

Lunar Oltra-violet Infrared Spectrometer 

J. Plescia (JPL) (C#43) 

Lunar Interior Explorer Mission 

BREAK 


4:20 J. Plescia (JPL) (C#44) 

Lunar Geophysical Explorer Mission 

4:40 P. Bender (U. Colorado) (C#58) 

Lunar Interior Structure Mission 
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4:50 L. Mason (NASA-Lewis) (C#64) 

Combined Lander and Instrumented Rover (CLIR) 
A Robotic Lunar Rover Mission Proposal 

5:05 W. Whittaker (Carnegie Mellon Univ.) (C#87) 

Lunar Lava Tube Explorer 

5:25 D. Scott (Scott Sci. and Tech., Inc.) (C#94) 

ULYSSES: A Return to The Hadley Apennine, New 
Steps in Solar System Exploration 

5:40 E. Hansen (U. Colorado) (C#97) 

The Lunar Educator 

6:00 D. Paige (UCLA) (C#83) 

The Mars Polar Pathfinder 

6:15 W. Fowler (U.Tex, Austin) (C#86) 

Mars Gravity Measurement/Surface Penetrator 
Assembly Mission 

6:30 J. Blamont (U. Paris & JPL) (C#92) 

Exploration of Mars in the 90 ' s 

6:45 ADJOURN 

Thursday, November 19, 1992 [Closed Panel Sessions] 

A.M. 8:30 Evaluation Panel Meetings 

12:00 LUNCH 

P.M. 1:30 Subpanel Meetings (continued) 


5:00 DINNER 

7:00 Subpanel Meetings and Writing Sessions 
10:00 ADJOURN 


Friday, November 20, 1992 [Closed Panel Sessions] 
A.M. 8:30 Subpanel Meetings and Writing Sessions 


12:00 
P.M. 1:00 
5:00 
7:00 


LUNCH 

Subpanel Presentations to SSED Advanced Studies Chief 
Subpanel Final Concept Evaluation Reports Preparation 
ADJOURN. Conclusion of Workshop 
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Synopses of Discovery Mission Concepts 


C #1 Cosmic Dust Collection Facility 

Friedrich Hdrz - NASA-JSC 

This proposal is for an instrument facility on Space Station * J 
complete mission concept. Its objective is to determine the composition and trajectories of 

cosmic dust particles. 


C #2 Jupiter Polar Orb iter 

Glenn Orton - JPL 

The coal of the JPO mission is to determine processes taking place in the "« 9 netic 

field and charged particle environment which influence hiqh ta^lYv elicit ? The JPO 
ionosphere. It will use a small spinning spacecraft launched by a Delta II vehicle, mm 
spacecraft will be placed in a dawn-dusk, polar, - 90 -day elliptical orbit 
peri jove of 10R J( raised after half an orbit to 15 Rj to avoid ^ ^ 

Toward the end of the nominal 18-month mission, the pen^ove could be lowered to 5 Rj to ma 

in situ measurements of Io's torus. 


C #3 Martian Climate Variability - A Micro sat Approach 

Verner Suomi - University of Wisconsin-Madison 

This mission would perform a systematic survey of the atmosphere of Mara using the 
radio occultation technique. A constellation of 4 microspacecraft would be 

cormvon carrier into a single orbit plane in a sun synchronous No launS Tte is 

is designed to be compatible with a Taurus XL/S launch vehicle. No launch date 

defined . 


C #4 Venus Multiprobe Mission (VMPM) 

Richard Goody - Harvard University 

VMPM involves the placement of 14 small entry probes over one hemisphere of Venus to 

sssr rar= SSS2--- 

probe, while the carrier spacecraft has Earth orbital heritage. 


C #5 A Comet Impact Mission (CIM) 

Marcia Neugebauer - JPL 

Cometarv nucleus flyby mission occurring near perihelion. An impactor system is 
detached prior to encounter and is impacted just preceding flyby. The i^actor Prides 
kinetic impact energy to produce a large crater and ejecta which are observed by trailing 

spacecraft and remotely from earth. 


C |6 SMACS: Small Missions to Asteroids and Comets 

Michael Belton - National Optical Astronomy Observatories 

SMACS involves separate launches of four small spacecraft on Pegasus XL boosters in 
the 1998-2000 time frame to a primitive object (2100 Ra-Shalom, a C-object); a lughly^ evolved 
igneous object (1986 DA, a M-type) ; a moderately active cometary nucleus (P/Finley) , and an 
extinct or dormant comet nucleus (3200 Phaethon, F-type) , 
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C #7 


Ultraviolet Imaging Spectroscopy of Meteors 


Thomas Wdowiak - University of Alabama-Birmingham 

Concept for analysis of middle to far ultraviolet spectral data of meteoric debris of 
cometary origin using the QuickStar spacecraft bus (derivative of the SDIO LOSAT-X 
spacecraft) launched to an equatorial or polar orbit about Earth. 


C #9 Solar Wind Sample Return Mission 

Don Burnett - Caltech 

A sample return mission aimed at collection/analysis of solar wind constituents. 
Mission will fly outside Earth's magnetosphere, expose materials to the solar wind for a 
period of 2 years, and return the exposed materials to Earth for analysis. Although costs are 
estimated for a dedicated mission concept, the possibility of performing this mission in a 
piggy-back mode exists. 

C #11 Asteroid Sample Return Mission 

Robert Housley - Rockwell International 

A "simple, unadorned" mission to rendezvous with an S-type or C-type asteroid, collect 
at least one kilogram of surface samples, and return them to Earth via aerocapture to LEO 
followed by entry and parachute descent to a non-water landing site. 


C #12 Venus Orbit er - Deep Atmosphere Temperature Sounder (DATS) 

Samuel Gulkis - JPL 

DATS is a Discovery class mission designed to gather synoptic global data on the 
variability of the deep atmosphere of Venus from the surface to about 50 km altitude. The 
proposed experiment has the potential of providing temperature profile information, sulfuric 
acid vapor content, and sulfuric acid cloud motions on a global scale. 


C #13 Earth -Orbital UV Jovian Observer 

Paul Feldman - John Hopkins University 

The proposed spacecraft will carry a single scientific instrument, a spectrographic 
imaging telescope, to an orbit about the Earth-Sun Li point. Nine months of the proposed 
one-year mission lifetime is dedicated to observation of the Jovian system. 


C #14 Comet Coma Rendezvous Sample Return (CCR-SR) 

Ben Clark - Martin Marietta 

Cometary nucleus rendezvous at or near perihelion. Collection of particulate and gas 
samples followed by direct return of samples aboard an entry vehicle with recovery on the 
Earth's surface. Requires a foreign partner to provide Earth return system. 


C *15 Mercury Polar Flyby 

Paul D. Spudis - LPI 

Proposal to send a spacecraft similar to Mariner 10 to Mercury on a flyby trajectory 
that is 2:1 resonant with Mercury in order to provide one or two subsequent returns. The 
objective is to characterize and study Mercury's polar caps and to complete the imaging 
reconnaissance of the planet. 


C #16 Venus Atmospheric Dynamics Imaging Radiometer (VADIR) 

F.W. Taylor - Oxford University 

VADIR is a mission to study the dynamics of the atmosphere of Venus by producing thigh 
space and time resolution images of the motions of features in the atmosphere at all levels 
from the surface to 90 km altitude. 


C #17 Venus Composition Probe 

Larry W. Esposito - University of Colorado 

Launched directly to Venus in 2001 or 2002 by a Titan II' or Delta II vehicle, this 
single w f ree-f Iyer" probe enters Venus atmosphere in daylight after a 4-month flight to 
measure atmospheric structure and composition from 75 to 42 km altitude on parachute descent 
followed by continued IR measurements to the surface in a separable pressure vessel. 
Design/hardware heritage from Pioneer Venus £ Galileo probes, and MESUR-Pathf inder . 


C #18 Comet Nucleus Tour - CONTOUR Values 

Joseph Veverka - Cornell University 

Flyby of three comets (Encke, Tempel-1, d'Arrest) on a single 5-year mission launched 
in August 2003 by a Delta II (7925), employing multiple Earth gravity assists for retargeting 
purposes* Science focus is on nucleus structure, composition, and processes with data 
obtained from 3 instruments: imager, dust analyzer, and neutral/ion mass spectrometer. 


C #20 CHQCN (Chemistry and Mineralogy using combined X-ray Fluoreacenoe and X-ray 

Diffraction) 

David Blake - NASA Ames 

The goal is to land an X-ray diffraction (XRD) /X-ray fluorescence (XRF) instrument on 
the surface of Mars (or other solid solar system body) to perform chemical and mineralogical 
analysis of surface material. X-ray diffraction analysis has never been performed on any 
previous space mission. This is not a complete mission proposal. 


C #22 Spatio-Temporal Monitoring of Space Debris 

J. Derral Mulholland - POD Associates, Inc. 

Concept to map spatial and temporal characteristics of the small-scale space 
particulate environment in the space beyond geosynchronous orbit, even into the t ran s- lunar 
domain, by flying a capacitor-type micrometeoroid impact detector as secondary payload on 
other Discovery spacecraft. Not a stand alone mission concept. 


C #23 Comet ary Coma Chemical Composition (C4) Mission 
Glenn C. Carle - NASA ARC 

Cometary nucleus rendezvous at or near perihelion followed by 100 days of scientific 
operations. At least 4 comet targets appear feasible with Tenple 1 as primary target for a 
launch in 1999. Coma sampling by modified CIDEX and NGIMS. Spin-stabilized, solar-powered 
spacecraft . 
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C #24 X SPACE Experiment 

Wro. Hayden Smith - Washington University 

Space Particle Analysis by Collisional Excitation (SPACE) . To infer the composition 
of small particles in earth orbit or various locations in space by observing emitted li^ht 
from particle impact. This is an instrument proposal without detailed mission or spacecraft 

information . 


Th e Snail Come t and Interplanetary Hydrogen (SCZH) Discovery Mission and 
Ultraviolet Solar System Observer (UVSSO) 


John Brandt - University of Colorado 

This mission would (1) determine the spatial density, orbital characteristics, and 
physical properties of small comets (water-ice sublimating bodies with radius < X hm) and (2) 
continue the role of IUE (a mission launched in 1978) as a follow-on activity to the cometary 
phase of the mission. The three-axis stabilized satellite, instrumented with a™* wide 
field UV imagers and a high-resolution telescope spectrograph, would be launched by Pegasus 
XL into low Earth orbit in 1999 for a nominal TBD years of operation. 


#28 IPSIT (Inner Planet Spectrograph! c Imaging Telescope) 


Faith Vilas - JSC 

Earth orbiting satellite designed primarily to observe and study the composition and 
distribution of Mercury's surface mineralogy and tenuous atmosphere- Also, observations of 
other inner solar system objects (e.g. Venus and Mars, NEA's, comets) can be made during 
periods when Mercury can't be observed. The viewing instrument is a 50 cm telescope with UV, 
visible, and IR spectrographs. The planned lifetime of IPSIT is 5 years. 


C #29 Comat Activity Proba (CAP) 

James Burch - Southwest Research Institute 

Cometary nucleus rendezvous near perihelion. Observations of nucleus and coma 
continue to 3 AU. At least 4 targets appear feasible with Tenple 1 as primary target for a 
launch in 1999. Imaging, dust detection, charged particle, and field observations. Spin- 
stabilized, solar-powered spacecraft. 


C #32 Rendezvous with Earth Approaching Asteroid# (REAAct) 

Daniel Britt - University of Arizona 

Four spacecraft launched in pairs one year apart by the Delta II are placed into an 
elliptical lunar parking orbit to await discovery of new objects approaching Earth, 
thereafter to be sent to rendezvous. Backup missions to known objects available as op ion. 
Science instruments are a CCD imager, IR point spectrometer, and 3 alpha-proton-xray 
spectrometers that are landed on asteroid surface. 


C #34 Hermes Global Orbiter— A Mission to Mercury 
Robert Nelson - JPL 

This mission to the planet Mercury will perform remote sensing observations of the 
planet's surface, its atmosphere, and its magnetosphere. The payload consists of a telescope 
system for passive and active photopolarimetry, a UV spectrometer, and a magnetometer. After 
orbit insertion the nominal mission lifetime is one Earth year. 
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C #35 


X t> i anetax y/Belioapfamrio Reoonnaissanoe of Dynamic#: loooaphere, Thermosphere, and 
£xosph«r« (APHRODITE) 


J.H. Waite, Jr. - Southwest Research Institute 

APHRODITE is a Discovery class mission which will focus on the exploration of Venus 
thermosphere, exosphere and ionosphere. Primary objectives: (1) characterize the neutral 
wind systems in the upper atmosphere and (2) characterize the dynamics of the plasma flow in 
the ionosphere and nearby solar wind. The spacecraft is placed into an elliptical polar 
orbit at Venus. 


Venus Cloud Structure and Dynamics Lightning Observations Upper Atmospheric loss 
Processes Discovery (CLOUD) Mission 


Chris Russell - UCLA 

The principal goals of the Venus CLOUD mission are to study the structure and dynamics 
of the Venus Clouds using the nightside thermal IR to backlight clouds from below, to use 
lightning as a proxy for vertical convection and thereby determine where strong vertical 
convection occurs in the clouds, to evaluate the inport ance of lightning in the chemistry o 
the Venus atmosphere and to determine the accretion rate and loss of atmosphere of Venus. 


C #38 Venus 4-D Discovery Mission 


K. Baines - JPL 

Investigate the dynamics, chemistry, and thermal structure of the Venus atmosphere, 
using three instruments (NIMS, CCD camera. Thermal IR scanner), and a modified Earth-orbiting 
bus design. Will utilize a 45’, 33,400 km circular orbit. 


C #39 Magneto spheric Mapping and Current Collection in the Region from LEO to CEO 
Mark Hickman - NASA-LeRC 

An in-house center project to fly a kilowatt-class solar electric propulsion vehicle 
with instrumentation to support plasma current collection and magnetospheric mapping from a 
highly inclined, low altitude Earth orbit through the Van Allen radiation belts and plasma 
environment to a moderately inclined geosynchronous orbit. 


C #40 SOCCER Pathfinder 


Paul Weissman - JPL 

This is a concept for a U.S. /Japan dual spacecraft Kopff comet flyby and coma sample 
return mission. The D.S. built and launched s/c (11/01 LD) would first serve as a 
navigational pathfinder for the Japanese s/c (which would collect and return samples to 
Earth) and then be retargeted for a flyby of Icarus in 2005. 


C #42 Venus Geophysical Network Pathfinder 

Michael Malin - Malin Space Science Systems 

A proof-of-concept, the Venus hard lander measures and returns surface geophysical 
data for 1 year. Payload consists of seismometer, meteorology sensors, magnetometer, and 
surface imager. Concept requires RTG-powered active refrigeration of pressure vessel, which 
contains all electronics. Sensor heads of several instruments will be mounted outside the 
dewar . 
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C #43 Lunar Interior Explorer Mission 
Jeff Plescia - JPL 

The Lunar Interior Explorer will provide the same type data provided by the Japanese 
LUNAR A mission (lunar seismic, heat flow, and core structure) but at a more 
comprehensive /global level. 


C #44 Lunar Geophysical Explorer (LGE) 

Jeff Plescia - JPL 

The LGE concept is a lunar orbiter mission proposed to address the LEXSWG science 
measurement priorities not directly measured by Lunar Scouts I and II. These include 
gravity, topography, remnant magnetics, heat flow and the lunar atmosphere. The proposed 
spacecraft platform is similar to that proposed by Boeing for the Scouts (I and II) . 


C #46 Tlyby Sample Return via SOCCER 

Arden Albee - California Institute of Technology 

This Flyby Sample Return mission concept is the sample collection portion of the 
Japanese SOCCER Project. The baseline mission presumes an August 2000 launch to comet 
Finley, with Earth return occurring in August 2004. The Shuttle is assumed to retrieve the 
payload. 


C #47 Malnbelt Asteroid Exploration /Rendezvous (MASTER) 

Joseph Veverka - Cornell University 

At least one of two complementary alternative missions with identical payloads, 
launched in 2001 or 2003, would rendezvous and then orbit the mainbelt asteroids Iris or 
Vesta. The 3-instrument payload consists of an imager, IR imaging spectrometer, and gamma 
ray spectrometer. A 3-axis stabilized spacecraft utilizing solar power and bipropellant 
thrusters is a new Class C design configuration with significant subsystem heritage. 


C #4 9 Mars Operational Environmental Satellite (MOES) 

Sanjay Limaye - University of Wisconsin (UW)— Madison 

MOES, over a single Martian year, would investigate the weather systems and diurnal 
behavior of Martian atmosphere and surface by obtaining up to 8 times per sol coverage of the 
tropics and mid-latitudes. The single A/B Class spacecraft would be launched by a Delta II 
launch vehicle and destined for a 25 degree inclination, 216 min, 2250 km circular orbit with 
a two instrument payload. 


C *51 Mars Atmospheric Aircraft Platforms 

John Langford - Aurora Flight Sciences Corp. 

Concept to develop small Mars aircraft and fly it on the MESUR mission. Aircraft 
would conduct visual imaging or other science investigations. 


6 


38 


C #52 


KXRROR (Xarcury Imaging 


and Radar Ranging Orbital Reconnaissanoe) 


Duane 0. Muhleman - Caltech 

Th. proposed oono.pr world pi— . —11 spsc.or^e 1> «t N«— 7 .» “““ ^ 

first global coverage of the entire trtje” orj^^ith a lightweight production 

polar ices . The concept utilizes an E-WM M trajectory vitn j two 

spacecraft that supports a Delta II launch. The * 

instruments and managed in a low cost university mode at Caltech. 


C #53 Mercury Mapping Orbiter Mission 

Albert E. Metzger - JPL 

low -ness tsss : 

mission lend themselves to that secondary objective. 


C #54 


Pluto /Charon Flyby Kiss ion 


B. Murray - Caltech 

ieaging^ase?orrthe*twfrV\baerver ( eaiTera, 

Meet cost objective with a small staff and simplified spacecraft design. 


C #55 Discovery Venera Surface-Atmosphere Geochemistry Ixperiment. (SAGE) 

James Head, III - Brown University 

Concept is to launch a Venera-class lander to a designated target _ of 
interest on Venus, instrumented to measure lower atmosphere constituents and 
geochemistry and mineralogy, as well as surface geology. 


C #58 Lunar Interior Structure 

Peter Bender - University of Colorado 

zriszjsz mrsssfssr'.i src tt&srszz. - 

the formation and tidal evolution of the Earth-Moon system. 


C #60 A Mercury Interior, Surface t Environment Mission Concept 

Robert C. Reedy - LANL 

presented in NASA TM-4255. Instruments would include a magnetomet , 
electron ref lectometer, and neutron detector. 


C #61 


Frequency of Earth-sized Planets (FRESIP) 


William J. Borucki - NASA ARC 

Telescope (1.2 m) in high Earth orbit to conduct photometric survey of fields of 6000 
F , G, and K type stars within single FOV and 90-560 parsec to detect transits of Earth-sized 
planets. Confirmation of transit occurs for three observed transits, thus mission period is 
about three years in length. 


C <64 Combined Lander and Instrumented Rover (CUR) 

Lee Mason - LeRC 

A lunar rover 14-day near-side mission is proposed using an integrated walking 
lander/rover concept. The concept is simple and very lightweight, with a total payload mass 
within the capability of the OSC Taurus launch vehicle. The rover is controlled semi- 
automatically and has an advertised traversal range of 10 km during its 2-week primary 
mission. 


C #65 Koati: Lunar Polar Orbiter 
Bruce Bills - NASA GSFC 

A one-year lunar polar orbiter mission is proposed to obtain global topographic and 
gravity field maps of the moon support by contextual global imaging. The mission concept is 
based on GSFC' s Lightsat spacecraft requiring a Taurus class small expendable launch vehicle 
and mission operations conducted through a Wallops Island ground station. 


C #66 Mallcu: A Mercury Polar Orbiter Mission 

Bruce Bills - NASA GSFC 

The Mercury Polar Orbiter will perform the first global survey of Mercury, 
characterizing the planet's surface geology, topography, and gravity and magnetic fields. 


C #72 Lunar Ultra-violet Infrared Spectrometer 

Wm. Hayden Smith - Washington University 

Placement of a spacecraft carrying the lunar ultra-violet infrared spectrometer in a 
100 km altitude polar orbit, enables accomplishment of the primary objective— to obtain 
accurate, detailed global maps of geochemical and mineralogical properties of lunar surface 
materials . 


C #73 The Comet Nucleus Observer (CNO) 

Wm. Hayden Smith - Washington University 

This is essentially a proposal for an instrument to do spectral imaging and mapping of 
a comet nucleus and innermost coma during a rendezvous mission. No details of mission or 
carrier spacecraft provided. 
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C #74 


jtSJUf (Radio Scion co £ Astronomy Mission) : Giant Outar Planat Orbiters 
Len Tyler - Stanford University 

A radio science orbiter is proposed for intense study of any of the giant outer 
planets to gain new information on atmospheres, interiors, rings, and satellites. T e 
spacecraft's orbital tour at a target planet would consist of successive 1 month orbits for a 
total duration of 1 year to achieve global coverage. 


C #75 The Prospector Mission 

Bradley Edwards - LANL 

The Prospector mission would conduct geologic and geochemical conposition of solar 
system objects using advanced instrument capabilities. In this proposal a Delta II 7925 
launch vehicle would send a s/c to Phobos with high resolution x-ray florescence imager 
(elemental abundances) and visible/near IR spectrometer (mineralogy) instrumentation. 


C #76 Comet Nucleus Penetrator 

William V. Boynton - University of Arizona 

Deployment of a Penetrator into the nucleus of a comet following rendezvous. At least 
three comet targets appear feasible with SW-3 as primary target with launch in 2001. 
Penetrator similar to CRAF Penetrator. Penetrator augmented by module for delivery. Data 
relay direct to Earth. 


C #77 Near Earth Asteroid Returned Samples (NEARS) 

Eugene Shoemaker - U.S. Geological Survey 

Sample acquisition and return to Earth reentry/ landing of a set of small samples from 
six different sites on the surface of a NEA target body. Proposed to meet cost objectives 
via significant hardware heritage from NEAR spacecraft and GE reentry capsule. 


C *78 Comet Coma Sample Return (CCRS) 

W. Merle Alexander - Baylor University 

Comet nucleus flyby near perihelion with closest approach < 100 km with return 
trajectory to earth. Coma samples collected by four different means, inpact parameters are 
recorded, and plasma components are measured. Sample is propulsively captured into Earth 
orbit and retrieved by Shuttle. 


C #79 A Mara Upper Atmosphera Dynamics, Energetics and Evolution Mission (MUADEE) 

Timothy Killeen - University of Michigan 


MUADEE is a Delta-launched spinning spacecraft destined for a highly elliptical 63.4 
degree inclination mission. A science complement of 7 remote sensing and in situ instruments 
is planned to explore the upper atmosphere and ionosphere (60—120 km) • 


C #80 


"The Little Dipper" Max* Aeronomy, Gravity, and Radio Science 


Daniel T. Lyons - JPL 

The "Little Dipper" is a concept for an orbiting atmospheric probe which will study 
neutral gas composition and density of the Mars atmosphere. In addition, as the orbit of the 
probe decays from highly elliptical to near circular the gravity field of Mars will be 
measured. Radio occultation experiments and particle/surf ace interaction experiments are 
also described. 


C #81 Venus Interior Structure Mission (VI SM) 

Ellen R. Stofan, R. Stephen Saunders - JPL 

The goal of this project is to study the interior of Venus utilizing seismometry. The 
mission employs a PVO-type spacecraft with three probes, each containing a seismometer. Each 
lander and seismometer are capable of operating for greater than 30 days on the Venus 
surface, transmitting data back to an orbiting platform for transmittal to Earth. 


C #83 The Mars Polar Pathfinder 

David A. Paige - 0CLA 

Subsurface exploration of the northern Martian polar cap by a modified MESUR 
Pathfinder lander system. Landed payload includes radar for subsurface layering to 5 km, 
thermal probe to measure various ice quantities to 100 m, and subsurface camera deployed by 
auger to 50 cm. Launch in 2002. 


C *84 A Proposal for Atmospheric Exploration of the Moon 

Donald Shemansky - University of Southern California 

The proposed experiment is designed to measure the content and morphology of the lunar 
atmosphere. The purpose is to determine source processes and to utilize the Moon as a 
detector of small objects entering the inner solar system. 


C #85 Io Mapper 

William Smythe - JPL 

One year study of Io's volcanism using a single imaging instrument that improves on 
Galileo's spatial and spectral capability: a combined visual /infrared camera and radiometer. 

Proposal requires prior development of the Pluto spacecraft to meet the Discovery cost 
goal . 


C #86 Maxs Gravity Measurement /Surface Penetrator Assembly Mission 
Wallace T. Fowler - University of Texas 

Proposal for three optional Mars mission options to obtain high precision gravity 
models and subsurface water and elemental composition measurements. Options involve gravity 
mapper and 3 penetrators, 2 small low-orbit orbiters and 2 penetrators, or option 2 augmented 
by MO signals. 
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C #87 


Lunar Lava Tuba Explorer 


Red Whittaker - Carnegie Mellon University 

An integrated, self-sufficient lander/rover will traverse hundreds of kilometers, 
perform a variety of scientific experiments, map the surface and subsurface, and transmit 
high-definition images of the lunar landscape. 


C #88 Solar System Exploration Cryogenic Telescope (SSECT) 

John Kumer - Lockheed Palo Alto Research Lab 

This 1-year mission would deploy a cryogenically cooled telescope and spectrometer in 
GEO to investigate a wide range of cometary phenomena and examine asteroids and small 
satellites. The 881 kg spacecraft would be lofted to this orbit by a Delta 7925 launch 
vehicle in 2001 (other launch opportunities available) . 


C #90 Chiron Discovery Flyby 

S. Alan Stem - Southwest Research Institute 

This proposal plans to send the spare Pluto Flyby spacecraft to fly by the distant 
comet 2060 Chiron in order to address objectives relating to cometary science, Chiron' size, 
shape, polar obliquity, atmosphere, surface morphology, surface composition, internal 
structure, and surface activity. 


C #92 Hone 

Jacques E. Blamont - University of Paris, CNES, and JPL 

Describes a redistribution of responsibilities for Mars exploration including U.S. 
purchase of Russian hardware and international cooperation in the formation of a joint 
U.S. /Soviet technical team. This is not a mission proposal, and does not meet the program 
requirements for a Discovery Mission concept description. 


C #93 SIPAC (Satellite for Imaging Planetary Alkaline Comas) 

Michael Mendillo - Boston University 

This is an Earth orbiting mission to study the tenuous extended atmosphere of Mercury, 
the Moon, and Jupiter. The proposed spacecraft is a modified Ball QuickStar satellite. A 
Pegasus launch vehicle would be required to put the s/c in the desired orbit. The science 
payload consists of a single instrument (telescope optics and three CCD units) . 


C #94 Ulyas as - A Return to the Hadley Apannine 

David Scott - Scott Science and Technology, Inc. 

The Ulysses mission's primary objective is to prove the concept of conducting Apollo- 
type planetary exploration missions with low-cost, flexible, robust hardware and operations. 
Two microrovers will explore selected surface features in the vicinity of the Apollo 15 
site. 


C #95 Polar Orbiters for Giant Planet Exploration 
James Warwick - Radiophysics, Inc. 

The proposed Jupiter Skimming Orbiter (JSO) will be in a 1.01 RJ by 10 RJ polar orbit, 
where it will carry instrumentation designed to measure the electromagnetic, electrostatic, 
and magnetic close-in environment of Jupiter. 


C #96 


Mercury Geophysics Mission 


Stan Peale - DC Santa Barbara 

Objective is to determine if Mercury has a molten core through gravity field 
measurements using both an orbiter and lander components of a spacecraft system. Five-year 
mission to be launched on a Delta II. 


C #97 The Lunar Educator 

Elaine Hansen - Colorado Space Grant Consortium 

The Lunar Educator is a small (less than 200 kg) spinning spacecraft placed into a 
lunar polar orbit with primary goals to increase understanding of lunar polar regions and to 
educate college students in the realities of spacecraft design and operations. Science 
payload is an imager plus an ultra stable oscillator for radio science/gravity field 
determination . 


C #98 Discovery Mission Concept to Investigate Venus' Rotation and 

Atmospheric Dynamics using Grounded and Floating Radio Beacons 

Charles C. Counselman, III * MIT 

The mission is designed to monitor the rotation of the solid portion of the Venus, the 
circulation of the lower atmosphere, and the atmosphere-surface coupling. The m i 991 °" 
involves release of 12 radio beacons around Venus, 6 of which fall to the surface and 6 of 
which remain aloft. Earth-based differenced long baseline interferometric observation of the 
beacons are planned for up to 10 years. 


C #99 


University Cooperative Venus Mission 


James Arnold - DC, San Diego 

This orbiter mission has two major science objectives: (1) study of the minor and 

trace molecule concentrations in the Venus atmosphere above cloud top and their variation 
with time, and (2) study of plasma conposition and properties, 
later over a wide range of higher altitudes. 


first in the ionosphere and 


C #100 Joint Russian/D. S. Phobos Sample Return Mission 
Thomas Duxbury - JPL 

The U.S. would supply remote and in situ instruments, the sample return vehicle, and 
participate in mission planning and operations. The primary goal is to collect and retrieve 
samples from Phobos and then perform detailed studies of these samples on Earth to increase 
understanding of Phobos composition, history, and evolution. 


PI and CO— I Listings Numerical by Concept (Final Version) 
San Juan Institute Doug Nash 
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Joseph A. Nuth NASA/GSFC 

Donald G. Brownlee U. of Washington 

John Allen GSFC 
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